Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
30 SEP 2013 2. REPORT TYPE 00-00-2013 to 00-00-2013
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Validating the Novel Method of Measuring Cortisol Levelsin Cetacean £b. GRANT NUMBER

Skin by use of an ACTH Challenge in Bottlenose Dolphins
5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Aarhus University,Bioscience Roskilde Frederiksbor gvej 399,PO Box REPORT NUMBER

358,4000 Roskilde, Denmark,

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
11. SPONSOR/MONITOR'’ S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF

ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Same as 2
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



DISTRIBUTION STATEMENT A. Approved for public release, distribution is unlimited.

Validating the Novel Method of Measuring Cortisol Levels in Cetacean Skin
by use of an ACTH Challenge in Bottlenose Dolphins

Thea Bechshoft
Aarhus University
Bioscience Roskilde Frederiksborgvej 399
P.O. Box 358
4000 Roskilde, Denmark
Email: thbe@dmu.dk

Award Number: N000141310771
http://www.au.dk

LONG-TERM GOALS

Our research group, under PI Thea Bechsheft, has recently shown that it is possible to extract and
measure cortisol in cetacean skin (Bechshoft et al. Submitted). The goal of the current project is to
validate this novel method by measuring baseline cortisol levels in cetacean skin and demonstrating the
correlation between an acute stress exposure and the ensuing skin cortisol response.

OBJECTIVES

At the conclusion of the project period, we expect to have provided a greater understanding of a) the
relationship in cetaceans between blood cortisol levels and skin cortisol levels, b) the period of time it
takes before an acute stress response is measurable in the cetacean skin matrix, and c) cetacean
baseline cortisol levels in skin, as well as inter- and intra-individual fluctuations.

APPROACH

The project is executed under PI Dr. Thea Bechshoft, in collaboration with Dr. Dorian Houser

(National Marine Mammal Foundation, USA), Dr. Bjarne Styrishave (Copenhagen University,
Denmark), and Dr. Andrew J. Wright (George Mason University, USA and Aarhus University,
Denmark).

The project will validate the recently developed skin cortisol analysis method (Bechshoft et al.
Submitted) using skin samples collected in connection with an already scheduled stress test, known as
an ACTH (adrenocorticotrophic hormone) challenge, in a group of bottlenose dolphins (Tursiops
truncatus). The dolphins will be sampled as part of an ongoing study of stress hormones conducted by
Dr. Dorian Houser in collaboration with the U.S. Navy Marine Mammal Program (MMP). The ACTH
challenge process will involve a single, intramuscular injection of ACTH gel followed by sampling
from various matrices post-injection. For the skin cortisol validation project, non-invasive skin samples
will be collected from a total of five animals at three points in time: pre-ACTH challenge, at time of
ACTH challenge, and post-ACTH challenge.



The results of the ACTH challenge will determine the link between the level of cortisol in the blood
and the skin of bottlenose dolphins. The results will also establish the delay between a spike in blood
cortisol levels and any corresponding spike in skin cortisol levels, thus helping to validate the use of
skin cortisol to assess chronic stress levels in bottlenose dolphins and other cetaceans. All skin samples
will be analyzed for cortisol levels at the University of Copenhagen, Denmark (Bechshoft et al.
Submitted).

WORK COMPLETED

Bottlenose dolphin ACTH pilot studies are proceeding as scheduled. Post-ACTH challenge skin
collection is expected to be finished by mid-2014 at the latest, after which the samples will be shipped
to Denmark for analysis.

RESULTS

Bottlenose dolphin ACTH pilot studies are currently ongoing. Post-ACTH challenge skin collection is
expected to be finished by mid-2014 at the latest, after which chemical lab analysis and statistical data
analysis will ensue.

IMPACT/APPLICATIONS

A validated method for assessing cortisol in non-invasively collected cetacean skin samples will bring
new possibilities for stress assessment in cetaceans, opening up a new avenue of research in
physiological response studies following exposure to stressors. The current study will provide the
validation of this novel method (Bechshoft et al. Submitted) by measuring basal level cortisol in
cetacean skin and demonstrating the correlation between an acute stress exposure and the ensuing skin
cortisol response.
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